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DEPARTMENT  OF  THE  NAVY 
HEADQUARTERS  UNITED  STATES  MARINE  CORPS 
WASHINGTON,  D.C.  20380-0001 


REFER  TO 

RDD241 200ng 

1 9  JAN  1988 


From:  Commandant  of  the  Marine  Corps 

Subj :  REQUIRED  OPERATIONAL  CAPABILITY  (ROC)  NO.  LOG  216.1.2  FOR 

A  PORTABLE  HELIPORT  LIGHTING  SET  (PHLS) 

Ref:  (a)  MCO  3900. 4B 

Enel:  (1)  Subject  ROC 

1.  In  accordance  with  the  procedures  set  forth  in  the  reference, 
the  PHLS  ROC  is  hereby  promulgated. 

2.  Points  of  contact  regarding  inquires  relative  to  this  ROC 
are: 

a.  Commanding  General,  Marine  Corps  Reserch, 

Development  and  Acquisition  Command,  Quantico,  Virginia. 

b.  Commanding  General,  Marine  Corps  Combat  Development 
Center,  Quantico,  Virginia. 
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,  PROPOSED 

REQUIRED  OPERATIONAL  CAPABILITY 
(ROC)  NO.'  AYN  261.1.2 
POR  A 

PORTABLE  HELIPORT  LIGHTING  SET  (PHLS) 

1.  STATEMENT  OP  THE  REQUIREMENT.  Marine  Corps  units  involved  in 
night  vertical" assault  operations  need  an  undated  system  for 
marking  and  identifying  landing  zones  (LZ’s).  Desired  initial 
operational  capability  (IOC)  is  1990. 

2.  THREAT  OR  BASIS  OF  NEED.  The  current  LZ  designation  system, 
the  helicopter  portable  lighting  set,  NAEC  515420-1,  used  by 
Marines,  is  excess ivelv  bulky  (the  container  is  38"x28"13"  and 
weighs  168  pounds  (lbs)),  and  is  based  on  a  color-coded  "meat 
ball"  vype  glide  angle  indicator  light  (GAIL)  and  eight  position 
lights  which  use  incandescent  light  bulbs.  Tho  brightness  of  the 
GAIL  incandescent  lights  is  not  compatible  with  the  pilot’s  use 
of  night  vision  goggles  (NVG) .  The  GAIL  is  approximately 
13"x15"xH",  is  supported  by  a  small  tripod,  is  easily  blown  over 
or  misaligned  by  rotor  wash,  weighs  31  lbs,  and  requires  two 
BA-200U  radio  batteries.  Each  position  light  is  8"x6"x8"  and 
weighs  12  pounds.  The  GAIL  and  the  position  lights  are  not 
waterproof,  which  precludes  a  submarine  insertion  without 
separate  waterproofing.  The  GAIL  lighting  system  must  be 
continuously  manned  in  order  to  manually  activate  each  light  and 
realign  the  GAIL,  if  required.  A  remote  control  capability  would 
enable  the  ground  unit  to  depart  the  area  once  the  marker/ 
identifier  lights  are  staked  in  position  with  the  radio  receiver 
in  the  standby  mode.- 

3.  OPERATIONAL  AND  ORGANIZATIONAL  CONCEPTS 

a.  Operational  Concepts  .^In  order  to  provide  the  unit 
commander  with  the  greatest  possible  flexibility,  the  PHLS  should 
consist  of  two  components  (an  approach  path  indicator  (API)  and 
LZ  marker  lights)  packaged  as  a  set.  The  API  will  provide  a  tri¬ 
colored  glidepath  to  assist  the  pilot  to  a  safe  landing  in  a 
designated  permissive  LZ .  The  remotely  controlled  LZ  markers 
will  be  used  to  mark  the  perimeter  of  the  LZ  and  will  have  both 
an  infrared  (IR)  and  incandescent  light  capability.  This  would 
enable  the  markers  to  be  used  in  conjunction  with  the  API  or 
separately  to  designate  a  non-permissive  LZ.  In  the  incandescent 
mode,  the  API  and  the  LZ  marker  lights  would  be  used  to  train 
pilots  in  night  vertical  assault  operations  and  also  would  be 
used  for  missions  flown  into  permissive  LZ's.  Pilots  flying  in  a 
night  vertical  assault  may  use  NVG's  and  employ  terrain-following 
flight  techniques.  As  elements  of  the  flight  cross  the  initial 
point  (IP),  the  flight  leader  activates  an  IR  LZ  marker/ 
identifier  (a  strobing  marker  light)  using  the  aircraft’s  UHP 
.radio  transmitter.  Once  the  LZ  has  been  visually  identified  the 
pilot  will  turn  the  marker  off.  It  can  then  be  turned  back  on  by 
each  successive  wave,  if  required.  As  the  aircraft  begin  to 
transition  to  landing,  the  LZ  marker ' lights  will  be  activated  to 
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enable  the  pilots  to  define  the  perimeter  of  the  LZ.  After  the 
aircraft  depart  the  LZ,  the  markers  will  be  turned  off  by  the 
pilot  to  await  use  by  the  next  assault  wave.  The  LZ  markers  will 
be  highly  visible  to  a  pilot  with  or  without  night  vision  aids. 
The  marker  lights  could  also  be  used  to  mark  the  forward 
positions  of  friendly  lines  during  close  air  support  missions,  or 
to  designate  appropriate  beachheads  during  night  amphibious 
cssaults.  The  helicopter  support  teams  (HST’s)  of  landing 
support  battalions  will  also  use  this  system  during  HST  and 
Initial  terminal  guidance  missions. 

b.  Organizational  Concept.  The  PHLS  will  be  a  one  for  one 
replacement  item  for  the  current  helicopter  lighting  set,  TAM 
control  number  A0815* 

4.  ESSENTIAL  CHARACTERISTICS 


a.  The  PHLS  should  consist  of  one  API  and  eight  LZ  marker 
lights. 

b.  The  API  and  LZ  marker  lights  will  have  the  following 
capabilities: 

( 1 )  The  system  will  have  a  five-mile  range  for  remote 
control  activation/deactivation  by  the  aircraft's  UHP  radio. 

The  remote  control  feature  shall  be  of  a  design  which  prevents 
unintentional  activation/deactivation  of  the  light  set  by 
incidental  UHP  transmissions. 

(2)  The  system  will  have  a  self-contained  power  supply 
that  will  provide  power  for  48  hours  operation  in  the  standby 
mode  and  then  up  to  eight  hours  of  continuous  operation. 

(3)  The  system  will  have  integral  tie-down  structures  to 
prevent  misalignment  due  to  wind,  rotor  wash,  or  jet  exhaust. 

(4)  The  system  will  be  modular  in  construction  to  permit 
quick  replacement  of  illuminating  elements,  ra’dio  receiving 
components,  and  power  supply. 

(5)  The  components  of  the  light  set  will  be  packaged 
separately  in  waterproof /dustproof  sealed  containers.  They  will 
be  capable  of  being* employed  in  all  geographic  locations  and 
weather  conditions  compatible  with  vertical  assault  operations. 

(6)  The  system  should  be  jam/intrusion  resistant. 

(7)  All  components  of  the  PHLS  should  be  as  light  in 
weight  as  possible  and  man-portable.  The  complete  set  will  not 
exceed  100  pounds  in  weight  36"x24"x12"  in  size  to  include  power 
supply  and  packaging. 
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($)  Simplicity  of  field  maintenance  will  be  a  major 
feature.  All  field  maintenance  will  be  performed  without  special 
tools  or  equipment. 

(9)  The  receiving  antenna  must  be  easily  stowed, 
deployed,  detached,  and  replaced  without  the  use  of  tools. 

(10)  The  system  will  have  a  multi-position,  detent  stop 
brightness  control  capable  of  both  manual  and  remote  activation. 

(11)  The  system  will  have  a  self-teat  switch  enabling 
personnel  to  check  the  system  without  activating  the  lights. 

(12)  It  is  desired  that  the  light  set  have  a  multiple- 
mode  receiver  which  would  make  the  set  compatible  with  all  DoD 
and  NATO  VSTOL  aircraft. 

(13)  Reliability,  Availability  and  Maintainability  (RAM) 

(a)  Reliability  is  defined  as  the  probability  that 
an  item  will  perform  its  intended  function  for  a  specified  time 
interval  under  stated  conditions.  An  operational  mission  failure 
is  defined  as  that  condition  in  which  the  system  can  not  perform 
all  the  stated  capabilities.  The  specified  interval  for  the  PHLS 
is  a  mission  duration  (MD)  equal  to  eight  hours  of  continuous 
operation.  The  PHLS  will  have  a  minimum  acceptable  mean  time 
between  operational  missior  failure  (MTBOMF)  of  250  hours  and  a 
desired  MTBOMF  of  750  hours.  A  90  percent  confidence  ‘level  is 
required  for  the  MTBOMF;  Specifications  of  the  system  MD  and 
MTBOMF  enables  the  calculation  of  the  required  system  reliability 
in  accordance  with  the  exponential  probability  density 
function.  The  PHLS  design  will  provide  a  reliability  of  no  less 
than  0.969  with  0*989  desired. 

(b)  Maintainability.  The  mean  time  to  repair  (MMTR) 
an  operational  mission  failure,  at  the  90  percent  confidence 
level,  shall  be  no  more  than  0.5  hours  for  unscheduled 
maintenance  at  the  organizational  level.  The  mean  time  between 
preventive  maintenance  (MTBPM)  for  the  PHLS  will  be  eight  hours 
organizational  level  and  no  preventive  maintenance  will  be 
performed  at  higher  levels  of  maintenance.  The  mean  time  to 
perform  preventive  maintenance  (MMTPM)  will  be  0.25  hours. 

(c)  Availability.  Based  on  the  preceding  parameter 
specifications  the  PHLS  will  have  a  minimum  inherent  availability 
(Ai)  of  0.998  and  an  achieved  availability  (Aa)  of  0.968.  The 
administrative  and  logistics  delay  time  (ALDT)  is  assumed  to  be 
such  that  a  minimum  operational  availability  (Ao)  of  0.911  is 
obtained.  If  the  stated  RAM  parameters  are  met  the  ALDT  must  be 
less  than  0.5°  hours  to  meet  this  Ao  assumption. 

c.  The  marker  lights  will  have  the  following  additional 
capabilities: 
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( 1 )  The  Barker  lights  will  have  an  infrared  and 
incandescent  light  capability.  This  will  enable  the  one  light 
set  to  support  both  peraissive  and  non-permisaive  missions. 

(?)  The  marker  lights  will  have  interchangeable  lens 
covers  in  red,  green,  yellow,  white,  IR,  and  blue. 

(3)  The  system  oust  provide  remote  activation/ 
deaotivatior  and  rapid  visual  acquisition  at  ranges  up  to  five 
miles — night  visual  meteorological  conditions  and  terrain  • 
permitting.  The  marker  lights  must  remain  visible  during  the 
final  approach,  transition  to  hover,  and  touchdown  phases  of 
landing. 

.  (4)  Pour  preset  frequencies  per  light  set  are  desirable 
with  a  minimum  of  two  required.  These  frequencies  should  be 
capable  of  being  changed  by  unit  personnel  as  required. 

(5)  A  remote  control  steady /strobing  switching  capability 
to  aid  in  the  rapid  Identification  of  the  LZ. 

(6)  Be  capable  of  manual  activation  by  ground  personnel. 

(7)  Be  dull  green/olive  drab  or  woodland  camouflage 
pattern  in  color. 

d.  The  API  will  have  the  following  additional  capabilities: 

* 

(1)  The  API  will  provide  a  tri-colored  light  beam  that 
will  enable  the  pilot  to  distinguish  whether  the  aircraft  is 
high,  low,  or  on  the  approach  path.  The  color  pattern  will  be 
compatible  with  DoD  and  NATO  standards. 

(2)  The  API  should  have  a  displacement  switch  that  will 
disable  it  if  it  is  moved  more  than  two  degrees  in  vertical 
azimuth. 


(3)  It  is  desired  that  the  API  incorporate  fly  up/fly 
down  symbology  to  assist  a  pilot  flying  on  NVG's  in  maintaining 
the  glideslope. 

(4)  It  is  desired  that  the  API  provide  the  pilot  a  quick, 
accurate  method  to  determine  glide  angle. 

5.  INTER/ INTRAOPERABT.LITY .  The  PHLS  has  the  same  basic 
capabilities  as  the  GAIL  system  plus  the  advantage  of  remote 
control  and  IR  capabilities.  It  will  be  totally  compatible  with 
the  existing  lighting  system.  Since  the  marker  lights  will  have 
an  IR  capability  they  will  be  compatible  with  NVG's  used  by 
pilots  during  night  assault  missions. 

6.  RELATED  EFFORTS.  Naval  Air  Systems  Command  is  purchasing  a 
prototype  expeditionary  airfield  helipad  lighting  system.  This 
system,  consisting  of  16  lights,  has  a  UHF  remote  control  and 
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*  IR/inoandeeoent  capability.  The  Air  Force  has  a  prototype 

developmental  program  to  develop  and  teat  an  eletro-lumineacent 
light  ayatea  for  their  forward  field  expeditionary  runway 
lighting  requirement. 

7*  TECHNICAL  FEASIBILITY.  This  i8  considered  to  be  a  low  risk 
program  since  iHe  technology  to  update  the  present  light  set  h&a 
been  deaonatrated  by  several  private  contractors. 

8.  LIFE  CYCLE  COST  FORECAST.  See  annex  (1). 

9*  MANPOWER  REQUIREMENTS.  There  will  be  no  impact  on  the  force 
structure  of  current  manpower  authorisations  as  the  PHLS  is  a  one 
for  one  replacement  for  a  currently  fielded  item. 

10.  TRAINING  REQUIREMENTS.  Since  this  PHLS  is  an  update  version 
of  the  existing  GAIL  system,  there  will  be  little  impact  on 
existing  training  or  training  support. 

1 1 .  AMPHIBIOUS /STRATEGIC  LIFT  IMPACT .  The  PHLS  will  have  a 
positive  impact  on  amphibious7straiegic  lift  requirements.  The 
set  will  be  lighter  in  weight  and  smaller  in  sise  than  the 
existing  GAIL  system. 
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ItajoY  Syitnt  PORTABLE  HELIPORT  LIGHTING  SET 


Ditit  10*08*1987 


LIFE  CYCLE  COST  FORECAST 

funding  profile 

In  Thoutands  of  FY89  Conttint  Budget  Oolltrt 
(FYDP  Dollar*  in  Partnthmi) 

(Fib *wy  87  Eicalaton) 

IS  YEAR  LIFE  CYCLE 


PRIOR  CURRENT  SUBSET  TO  TOTAL 

years  (may  (fys?)  fybo  mi  m2  tm  fy94  corpl'n  ‘program 

Major  Syttia 


RDTIE 

0 

0 

100 

14 

0 

0 

0 

0 

-0 

114 

FYDP  Dollars 

( 

0)1 

100)  ( 

14)  ( 

OH 

OH 

0)1 

0) 

PNC 

0 

0 

0 

10,740 

0 

0 

0 

0 

0 

10,740 

FYDP  DolUrt 

( 

0)( 

OH 

11,025) ( 

OH 

0)1 

0)1 

0) 

QTYS  FUNDED 

0 

0 

0 

296 

0 

0 

0 

0 

0 

296 

Support 

Support  PNC 

0 

0 

0 

107 

107 

107 

107 

107 

1,069 

1,604 

FYDP  Dollar* 

i 

0)1 

0)1 

110  H 

113H 

U5)( 

U8)( 

121) 

NILCON 

0 

0 

* 

0 

0 

0 

0 

0 

0 

0 

FYDP  Oqllan 

( 

.  0)( 

OH 

OH 

OH 

OH 

0)| 

0) 

OINNC 

0 

0 

0 

304 

'  504 

504 

504 

504 

5,035 

7,555 

FYDP  Dollar* 

( 

0)( 

0)( 

516)  ( 

528)  ( 

538)  ( 

549)  ( 

560) 

QifflCR 

0 

0 

0 

18 

18 

18 

18 

18 

136 

276 

FYDP  Italian 

( 

OH 

OH 

19)  ( 

19)  ( 

19)  ( 

20)  ( 

20) 

NPHC 

0 

0 

0 

21 

21 

21 

21 

21 

217 

322 

FYDP  DolUri 

( 

01! 

OH 

21)  ( 

21)  ( 

21)  ( 

21)  (  • 

21) 

RPItC 

0 

0 

0 

1 

1 

l 

1 

1 

9 

14 

FYDP  DolUri 

( 

OH 

OH 

Ut 

in 

1H 

1H 

1) 

NAVY  PROF 

0 

0 

0 

0 

0 

0  ' 

0 

0 

0 

0 

TOTAL  PROGRAM 

0 

0 

100 

11,405 

651 

651 

651 

651 

6,517 

20,626 

FYDP  DoIUrs 

( 

OH 

100)  ( 

11,706) ( 

681 H 

695)  ( 

709 )( 

723) 

THIS  ESTIMATE  HAS  PREPARED  8Y  THE  ANALYSIS  SUPPORT  BRANCH,  PLANS  DIVISION,  HCDEC,  8UANTIC0,  VA.  22134  AUTO  278-3235. 
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Major  I  vs  t  ami  PORTABLE  HELIPORT  L1MTIM  SET 

LIFE  CYCLE  COST  ESTIMTE 
(In  Thousands  of  FY87  Constant  Budget  Dollars) 
(FeOruary  87  Escalators) 

IS  YEAR  LIFE  CYCLE 


PHASE/CATE0ORY  SUBCATE80RY  CATEGORY  PHASE 

1.  R8T4E  PHASE  1H 

It.  INVESTMENT  PHASE  10,720 

1.  SYSTEM  PROOUCTION/PROCUREHENT  10,740 

A.  Nojor  End  ItM  (Contractor)  7,744 

I.  Initial  Provisioning /Spam,  Repair  Parts  774 

C.  Boverooant  Fumithed/Added  Equipment  0 

0.  Othar  OirKt  Cystam  Costs  0 

2.  SUPPORT  EQUIPMENT  PROCUREMENT  177 

A.  Aaaunition  0 

B.  Neapons  and  Tracked  Coohat  Vehicles  0 

C.  Suidad  Nissilas  0 

D.  Cono-Elac  Equipeent  0 

E.  Support  Vahiclas  0 

F.  Enginaar  and  Othar  Equipaont  177 

3.  MILITARY  CONSTRUCTION  0 

III.  OPERATIONS  AND  SUPPORT  PHASE  9,593 

1.  OPERATIONS  2,444 

A.  Oparator  Parsonnal/Training  0 

B.  Notarial  Consumption  2,444 

C.  Enqrgy  Consumption  0 

2.  MAINTENANCE  *  6,775 

A.  Organizational  Naintananca  773 

1)  Personnel/Training  222 

2)  Naintananca  Notarial  433 

3)  Rtpair  Notarial  118 

4)  Othar  0 

B.  Intermadiata  Naintananca  207 

1)  Ptrsonnal/Training  6 

2)  Naintananca  Natarial  0 

3)  Rtpair  Natarial  47 

4)  Othar  136 

C.  Depot  Rapair  4,345 

D.  Dapot  Overhaul  0 

E.  llnprog rammed  Losses  1,425 

F.  Softuare  Naintananca  0 

3.  INDIRECT  S1IPT,  BASE  OPS  4  MINT,  OTHER  0/H  COSTS  39 

A.  Bate  Operations  11 

B.  Other  Overhead  Costs  28 

4.  SUPPORT  EQUIPMENT  04S  134 

TOTAL  LIFE  CYCLE  COSTS 


20,626 
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